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ABSTRACT OF THE Disri nift W 

A composition of matter capable of producing an anti-Inflammatory response In VIVO In a 
mammal comprises bodies having a diree-dlmensional corestracture of conformation and she 
coirespondlng to mammalian apoptodc cells and/or bodies and expressing or expressible on 
the surface thereof a plurality of die same or different llgands which will react, optionally in 
the presence of adapter molecules, with at least one specific receptor wherein the binding of 
said Hgand(s) with said receptors produces an anti-lnflammatoiy response In vivo In said 
mammal, with the proviso that when said ligands are of the same type, said llgands are not 
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ItfCEPTOR-UCANP FAIRING FOR ANTI.INFi AMM ATORY PP^pnncr 



Field of the invyiyrtfti^ 

This invention relates to medicai and phaimaceutical compositions and medical treatments. 
More speciffcaliy, the Invention relates to compositions which, on administration to 
mammalian patients, exeit beneficial effects on a patient 's Immune system. 

Background of the f iwentint^ 

During the ix>nnal physiological proc^ occurring during the life of a mammalian ixxly, 
cells that become senescent die by a process of programmed ceB death also called apoptosls. 
These dying ceDs are removed from the body, generally by some type of antigen presenting 
cell, often to be replaced by cells newly produced f»y ceU dhdsion. This is patt of die normal 
cell turnover in die mammalian body. Unlike ceib ti»t die by necrotic ceH deatii as a result 
of a padiofoglcal process, such as trauma or Inflection, cells dying by apoptosls do not elicit 
an toflammatDiy response. Indeed, it has recentiy been demonstrated tftat celb undergoing 
apoptosls can exertan actively anti*rflamniatoiy response on tiie immune system In tiiat tiiey 
can induce a dowiwegulation of ceitain Hiflammatoiy cytokines and/or up-regulation of. 
certain anti4nflammatoiy cytokines (Fadok, Valerie A. et. al.,Nature, Vol. 405, 4 May 
2000, p85; Scoo;, Rona S. et.al.. Nature, Vol. 411,10 May 2001, p207. 

In die process of apoptosls, tfie dying cells undeigo a change in moiphofogy and In 
die expressfon of various llgands present on tiie outer sutfyce of the cell membrane. These 
changes In ceU suriace ligand expressk>n are tiiought to signal to tiiose cells of die body diat 
remove apoptotic cells. A mimber of specific llgands expressed on apoptotfc cells have been 
observed to induce an-antl-lnflammatory response as a consequence of Interaction with 
receptors. In antigen presendngcelb, for example by Inducing die down-regubtfon of certain 
inflammatory cytokines and/or die up-regulation of certain antf-inflammatoiy cytokines by 
antigen presenting ce^s. There are a mimber of cell surftce Hgands whkh are present eldier 
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uniquel/ or at increased levels on apoptotic cells compared to normal cells; These Include 
phosphatldylserine (PS),^phosphoDpldnonnaII/restrfcfed to the Inside of the cell membrane 
but which becomes .transferred to the ou^de of the membrane during apoptosis, and 
Interacts with PS rec^iors on antigen presendne 

The result of die process oflnteracdon of UgandEs and receptors in die proc^ of apoptotic 
de^di of ceBs in the mammalian body Is a change in the cytokine production profile of various 
cells in the mammalian immune system, especially the antigen presenting cells invoh^ed In the 
uptake of the products of ap<H>tosis. 



Summary of the Invention 

The present invention is based on the discovery diat die biteraction of one or more receptore 
on antigen presenting ceib widi a specific llgand or Dgands expressed or up-regulated during 
tiie apoptotic ceH. deatii process, alters die cytokine production profile of die antigen 
presenting cells and odier cells capable of cytokine production fn vlvq. Depending on die 
particular receptoHlgand interacdon, dils leads to eldier an Increase in anti-infiammatoiy 
cytokines or a decrease ih pro-inflammatory cytokines, or botfi. The present Invention 
proceeds ihm dds discovery, and compiises die dieiapeudc appOcation of compositions of 
matter cpnt^nlng sur^eJIgands, other dian or Jn addition to PS, diat are those expressed 
by ceils undergoing ceU deadi by apoptosb, or are lecognhed by one or more of die 
receptors. Such Rgands wiH interact widi receptors on antigen presenting cells to promote an 
anti-Inflammatory response. The Invention comprises die novel compositions; of matter, tiielr 
processes of preparation, dieir tiierapeutically useful forms, combinations and compositions, 
and dielr dierapeudc uses. As a result of the admbibtration of diese compositions of matter, 
an Inilamrnatoiy - autoimmune, cardiovascular and/or neurodegenerative disorder In a 
inamniaIianpatientlstreaC8dorinhlhfted.Theeomposidon presents or Is induced to present 
fn i/fl/o an appropriate Hgand or combination of Hgands which aa in a manner analogous to 
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those l^nds presented on the surface of celb undergoing apoptosis. It k postulated that, 
upon biteractiou with a specific receptor or receptors on cells of the recipient mammalian 
patient (other than or in addition to PS receptocs), the cytokine profile of the andgen 
presenting cells of . the mammaOan patient is altered by upre^jlation of one or more anti- 
inflammatory cytoldnes and/or down-regiiladon of one or more Inflammatory cytokines. This 
induces, among other ^feas, a shift in the balance of the T-ceils of die recipient patient's 
body such that there is a i^eladve increase fai regulatory T-cells such as Th-2, Th-3, Tr-1 
and/or other regulatoiy ceD populations, and/or a relative decrease in pro-inflammatoiy T- 
cells such Th-1 cells, in this way, tfie immune system of die iecft)ient mammalian patient 
Is modulated, altering the cytokine profile towards a 1^ Inflammatory or an and- 
Inflammatoiy profile, fn a manner tovraids alleviation or inhibition of tiie specific disorder 
under treatment. 

• - — • !* • ' , 

Thus according to one aspect of die present bwention, diere Is provided 



Anotfier aspea of die bwention provides a process of aHeviating or Inhibiting die symptoms 
of Inflammadpn in a mammalian patient (prefierably a human patient and more preferably an 
aduit human 9atient), which comprbes administering to die patient an effective amount of 
a composition of matter comprising bodl« having a tiiree-dlmenslonal core stnicture of 
conformation and size cpncspondlng to mammalian apoptotic bodies and carrying on die 
surface thereof a pIuraDty of die same or different Hgands which wHI reaa, optional in die 
presence of adapter ittolkuies^witfi at le^ one specific receptor wherein die binding of said 
Iigand(s) widi said receptors produces an antHnilammatory response in vivo in said mammal, 
widi die proviso that when said llgands are the same, said ligands are not PS. 

THE PREFFRRFD B^BOMMBMTtf 
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A composWon of matter comprising i>Qdles having a threeHfimensional core stnicture of 
confonnation and size coiresponding id mammalian apoptotic ixxOes, as the teimis used 
herein, refers to a biocompatible composition of matter having a three-dimensional body 
portion of shapes and dimensions langhig fh>m those resembHng mammalian celb to shapes 
and dimensions approximating to apoptotfc bodies produced by apoptosb of mammalian cells 
(typically but not exclush^ely spheroidal, cyDndrical, ellipsoidal Inchiding oblate and prolate 
spheroidal, serpemine, renifoim, etc, and from about 20 nanometeis to about 500 microns 
In diametric dimension). They have one or more llgands of piedetennlned characteristics 
presented on the exterior surface hi a manner for faiteniction widi appropriate receptor(s^ 
preferably other than «xdush^ely the PS receptor, on professional or odier antlgen-presentini 
celts in vivo. 

Examples of three-dinfensional body portions bidude liposomes,. soBd bead^ hollow beads 
fined beads, natural vesicles such as cen ghosts, exosomes, wh^^ 
from cultured ceHs, and may also be produced to vh«>, e.g. during maturation of reticulocyte 
(see Trams etal, Biochlmica et Physica Acta, 645 (I98J) 63 - 70; and also Johnstone 
Biochem. CeH. Biol., 70 (1982) 179-190); prostaspmes, which are v«Icufar extracellula^ 
organelles found in seminal plasma (see Rooney etal, J. Exp. Med., 1 77;May 1 993, 1 409 - 
1 420); apoptodc cells and apoptotic bodies presenttogHgandsother than or additional to PS- 
spontaneous or Induced shed membrane vesicles, U. membrane vesicles shed from cells ai 
a result of indufement using detergents such as lysophasphaddylchofine, or spontaneously 
(see Feri,er etal., Biochlmica et Biophysica Acta, 595 (1980) 244 - 256; ato Eme«on 
etal.. The Journal of Immunology, 127(2) , August 1981, 482 - 486); procoagulant 
bound to plasma membrane vesicles, J.e. ifiromboplastfn^lke acthrfiy Associated wftfi 
membrane vesicles, found for example In bronchoah^eolar lavage fluid and derived from 
areolar macrophage (see Lybergetat Eur. Respir. J., 3(1990),61 - 67^; Inside out red 
btood celi ghosts (se. Schroit etal, Biol. Cfell 5 1 ( 1 984) 227 - 238); eordirocytes with lost 
Ph^phohpid asymmetiy, l.e. erythrocytes with randomized, symmetric transbllayer 
<flstribu,K>„ofphosphollpIds; these canbe produce* for example, I^el^^^^^ 
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5 Ca+-f levels (see Pradham et.aK Molecular Membrane Biology 11 (1994) 181 -188); 
activated platelets^ platelets with pro<oagulaiit activity, (see Bevers euaL, Biochimica et 
Biophysica Acta, 736: (1983) 57 - 66); platelet derived mlcropardcles, which are 
membranous vesicles or microparticles shed firom platelet membranes following platelet 
activation (see Gilbert eLaL, The Journal of Biological Chemistry, 266 No.26, Sept. 16, 

10 1 99 1 , 1 726 1 * 1 7268). Preferably the three-dimensional bodies are not apoptotic cells or 
apoptotic bodies. • 

Natural vesicles may have the required Rgand naturally present on tlieir surfaces, or may 
require chemical synthetic modification to Introduce the required ligand onto their surfaces. 
IS Synthetic body portions such as liposomes and beads can be prepared synthetically to have 
the required ligand on dieir surfaces. 

Preferred compositions of matter are liposomes, e^g. liposomes of phospholipids constituting 
tiie membranes (phosphaddyf chofine, etc., but not exclusively or predominantly phosphatidyl 
U) serine), caning the required ligand on the surface thereof. They may be prepared by 
chemical modification of a pre-formed liposome. 

In the process of using the compositions of the invention to alleviate or inhibit inflammation 
in a mammalian body, the comp9^(ms are Introduced Into tiie tK>dy by suitable means, and 

15 then it Is believed that the bodies are recognized by antigen-presenting ceils and interact 
therewith throu^ the reaction of the Ogand(s) on tiie body surfaces with specific receptor(s) 
for the figands on the antigen-presenting ceils, followed In most cases by engulfment and 
digestion of the bodies by the anti^n-presenting cells, in a manner resembling die process of 
apoptosis. At some stage in the process consequent upon the Ilgand-receptor interaction, the 

0 cytoldne profile of the Invoh^ cells, most probably the antigen-presenting ceils, changes in 
a direction favoring anti-inflammation. The present invention Is not dependent upon any 
particular theory or mode of action, only on die fiict that an anti'*inflammatory response Is 
obtained at some stag^ in the //7 VIVO process foHowing the aippropriate administration of the 
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bodies to tbe patfenc 

In some instances and In connection with some Ogand- receptor pairings. It Is believed that 
the apoptostc process Invokes a preHmlnaiy step of "tethering" of the apoptqtic cell or body 
to the antigen presenting cefl (commonly a macrophage, a dendridc cell or other non- 
profiesslonal andgen-preseming cell such as an endotheiiai cell or a B-ceO) using a different 
ligand for Inhial attachment followed iyy reacdon of the specific receptor widi die 
corresponding ligand to diose expressed on apoptodc bodies and/or ceOs, which may be 
different fnm die tediering Ogand. The present invenddn extends to such situations, and 
covers cases where the bodies cany tediering ligands fior interacdpn with professional antigen 
presenting cells and non-prolesslonai antigen presenting ceOs, resulting in ananti-lnflammatory 
response. 

Examples of PS receptors are disclosed In Fadoi^ V., et ai., bitemational patent appKcation 
publication WO-0 1 766785, published 13 September, 2001. 

Jn some cases abo, ft is necessaiy or deslrabte to have adapter or activator molecule present 
in die system, to enhance die activfty of die receptor on die ant^n presenting cells towards 
Its spedlfc ilganA The present hiventfon extends lo cover cases where tiw^ ^ 
population of active receptors continuously present /n ViVO, and where such population is 
induced fn viVO prior to or simultaneously whh the bitroductfon of ligand as a component 
of die bodies of the present invention, such as would occur by addition of an activator 
molecule which stimulates die expression of receptor. This can be Important in tiie case of 
transhoiy recepton. Examples of protefais which are candidates as adapter proteins hiclude 

glyceraidehyde-3-phosphatedeiiydrogenase-GraP-DH; Paxillin; &kll;, CAS; ADAP; and 
protein EU40. 

■• - ■■ i 

hioK dian one receptor may be imrohred In interaction widi Qgands on die bbdies according 
U> die present imention, to result In an aiiti-inflammatoiy response. The present invention 
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extends to cover this situation, including, situations wliere one of tlie plurality of involved 
receptors Is the PS receptor. - ' 

The following are examples of ligan(& which can be present on the surface of a liposome, 
bead or natural vedcle to constitute a composition of matter in accoixlance with die present 
Invention. This list b by no means exhaustive, and tiie present invention is not limited to 
compositions cairylng these specific ligands: 

- Peptides containing the integrin recognition motif RGDS; 

r 

• thnmibospondin, which interacts with integrin y 3 receptors on macrophages, to alter 
the cytokine profile of the macrophages In fevor of anti-inflammatoiy upregulation (Fadok, 
V.A, et. al., J. Immunol., 1992 Dec. 15; 149(12):4029-35; and Fadok, V.A. et. al., 
J, BIOL Chem,. 2001 Jan 12:276(2): 271, 1071-7); and witii integrin ^ jreceptore on 
dendritic celb, to alter the cytokine profile of the dendritic cells In favor of anti-Inflammatory 
upregulation (Albert, M.L. et.al., Nat. CeUBioL,2000 Dec., 2(12):899-905); 

-complement and soling proteins, for example CRKII, DOCK 1 80, Rac- 1 , 
ELMOl and ELM02 (ced-12), at least some of which form a molecular complex to activate 
Rac-1 and Initiate a patiiway to apoptosls,involoving Interaction witii Integrin vareceptoreon 
macrophages, and In some cases with scavenger receptors such as SREC/cedl (Albert^ op, 
dt.); Henson, P.Mi etal., Curr.BiOl. 2001 Oct. 2;l l(19),R795-fi05); 

- protein C3bl, which recognizes complement receptors CR3 and CR4 on 
macrophages; 

- acetyiated low density Oplds (acetylated LDL) and oxidized low density lipids (ox- 
J.DL), poiyguanylic acid, which interact witii scavenger SRA receptois on macrophages 
tiirough a tetfiering mechanism (Piatt, N. et. al,, Immunol Lett. 1 999 Jan.; 65( 1 -2): 1 5- 



c 
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5 9); 

- ox-LDL, which Interact wfdi scavenger SRBl receptors and \Wth Croquemort 
receptors on macrophages, through a tethering mechanism (Ha]|ao D.P et al., J. Biol. 
Chem. 1997 Sept. 12, 272(37): 22975-8; and Schlegel, R.A. et al.. Cell Death 

0 Differ., 2001 ]une, 8(6): 551-63); and widi macrosialin/CD68 receptors on macrophages 
(Sambrano, G.R. et.al., Prqc. Natl. Acad. SCl. USA, 1 995 Feb. 28, 92(5): 1 396-1 400), 
and with LOX-1 receptors <m endodielial cells through a tediering mechanism (Oka, K. et. 
al., Proc. Natl. Acad. SCl. USA, 1 998 Aug. 4, 95( 1 6): 9535-40); 

5 - collagens, thrombospondin, oxidized LDL and long chain fetty adds (LCFAs), which 

Interaa with the scavenger receptor CD36 on macrophages and dendritic cells in favor of 
anti-inflammatory upregulation (Acton, S.L et. al., i^/o/.C/7e/77., 1 994, 269: 21 0O3- 
2100>9); 

) - aceorlated low density lipoproteins, which Interact widi SRECVcedl scavenger 

receptors on endothelial cells In fyvor of anti-lnflammatoiy up-regulation (Henson, P.M. 
et.al., Curr. Biol. 2001 Oct. 2; 1 1 ( 1 9)4R795-805); 

' ICAM-3 and LPS, which interact with scavenger receptor CD 14 on macrophages 

1 titrough a tethering mechanism (Gregory^. CD., Qjrr,Opln.lmmunol., 2000 Feb; 12( 1 ) 
27-34); 

- 2-GP l,«Mch interacts with scavenger rec^tor 2-GP 1 on macrophages (Price, B.E. 
et.al., J.lmmunol., 1 996 Sept. 1, 1 57(5): 2201-8); 

-Gas-6, -whldi interacts with the Mer tyrosine kinase receptor on macrophages 
(Nakano, T.-et al., J. BlGl.^h^m. 1997 Nov. 2\; ^72(47)12941 1-4; and Scott, R.S. 
eL al.. 
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Nature 2001 May 10, 41 1 (6834): 207-21 1) 

In the pr^ent invention, the bodies are acting as modifleis of tlie patient's immune system. 
In a manner somewtut . similar to tliat of a vaccine. Accordingly, they are used in quantities 
and by admintstraticm methods to provide a sufficient localized amcentration of tiie bodies 
at the site of Introduction to initiate the appropriate immune response. Quantities of ligand- 
canying bodies appropriate for innmune system modifying substances are generally not 
direcdy corrdated vrith body size of tiie redpient and can, therefore, be clearly distinguished 
from dnig dosages, which are designed to provide tfienipeutic levels of active substances in 
the patient's Mood stream and tissues. Drag dosages are accordli^ likely to be much laiger 
than immune system modifying dosages. 

Preferred i^nd carrying bodies for use in the bivention are Uposomes of the appropriate size 
and blocompatibiliiy. 

Metitods of prepa.!lng liposomes of the appropriate size are known in the art and do not form 
part of this invention. Reference may be made to various textbooks and ih»rature articles on 
the sublect^ for example, tiie review article "Liposomes as Pharmaceutical Dosage Forms", by 
Yechezkel Barenholz and Daan J. A. Chrommelln, and Dterature dted therein, for example 
New, R. C "Uposomes: A Practical Approach", IRL Press atOxfonI Univereity Press( 1 990). 

The diameter of die Ilgand-carr^ng liposomes of the preferred embodiment of tills 
invention is from about 120 nanometers to about 1000 nanometers, more preferably from 
about 50 nanometers to about 500 nanometers. Such preferred diameten will generally 
correspond to.the diameters of mammalian apoptotic bodies or apoptotic ceils. 

Various aitentatives to liposomes maybe used as i^nd-carrying bodies in the present 
invention. These include particles, granules, microspheres or beads of biocompatible 
materiab, natural or synthetic, sMch as polyethylene glycol, polyvinylprrolidone, polystyrene. 
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5 etc., polysaccharides such as hydroxethyl starch hydroxyethylcellulose, agarose and the like, 
as commonly' used in the pharmaceutical industry. Some such suitable substances for 
derivadzation to attach the ligand are commercially available, e.g. from Polysclences, Inc. 400 
Valley Road, Warrington, PA 18976, or from Sigma Aidrich Fine Chemicals. The beads 
may be solid or hollow, or filled with biocompatible material. They are modified as required 

0 so that they carry Itgands on their surfaces. 

The iigand<arrying bodies may be administered to the patient by any suitable means 
which brings them into operative contact with active components of the patient's immune 
system. 

5 

The ligand-carrying bodies may be suspended in a pharmaceuticaity acceptable carrier, 
such as physiologlcai^sterfle saline, sterile water, pyrogen-free water, isotonic saline, and 
phosphate buffer solutions, as well as other non-toxic compatible substances used in 
pharmaceudcal farmulations. Preferably, the ligand-carrying bodies are constituted into a 
0 liquid suspension in a biocompatible liquid such as buffered saline and administered to the 
patient in any appropriate route which introduces it to the immune system, such as intra- 
aiterially. Intravenously or most preferably Intramusculariy or subcutaneousiy. 

It is contemplated that die ligand-carrying bodies may be freeze-dried or lyophilized 
5 so that they may be later resuspended for administration. This invention is also directed to 
a Idt of part comprising lyophilized or freeze-dried ligand-carryang bodies and a 
pharmaceutically acceptable carrier, such as physiological sterile saline, sterile water, 
pyrogen-free water. Isotonic saline, and phosphate buffer solutions, as well as other non-toxic 
compatible substances used In pharmaceutical formulations. 

) 

A preferred ,manner of administering the ligand-carrying bodies to the patient is a 
course of injections, administered daily, several times per week, weekly or montiily to the 
patient, over a period ranging from a week to several months. The frequency and duration 
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5 of the course of the administratipn is likely to vary from patient to patient, and according to 
the condition being treated, ^its severity, and whether die treatment is intended as 
prophylactic, tiierapeudc or curative. Its design and optimization is weii within tiie sidii of die 
attending physician. 

0 The quantities pf ligand-canying bodies to be administered wili vary depending on tiie 

nature of the mammalian disorder It is intended to treat and on the identity and 
characteristics of the patient. It Is important that tiie effective amount of iigand-carrying 
bodies Is non-t09dc to the patient, and is not so large as to overwhelm the Immune system. 
When using Intra-arterlai, intravenous, subcutaneous or Intramuscular administration of a 

5 nquid suspension of llgand-carrying bodies. It is preferred to administer, for each dose, from 
about 0.1-50 ml of liquid, containing an amount of ligand-carrying bodies generally 
equivalent to 10% - 1000% of the number of leukocytes normally found in an equivalent 
volume of whole Mood or tite number of apoptotic bodies that can be generated from them. 
Generally, the number of Ilgand-canying bodies administered per delivery to a human patient 

) Is In the range from about 500 to about 2.5 x 10* (<250 ng of bodies, in die case of 
^(»omes, pro-rated for dmsity differences for other embodiments of bodies), more 
preferably from about 10,000 to about 50,000,000, and most preferably from about 
200,000 to about 10,000,000. 

; Since the llg^ndonybig bodies are acting, in tiie process of tiie invention, as Immune 

system modifiers, lit the nature of a vaccine, tiie number of such bodies administered to an 
injection site for each adntfnistFation is a more meanlngftii quantitatim than the number or 
weight of Iteand<arrylng bodies per unit of patient body weight. For die same reason, it is 
now contemplated that effective amounts or numbers of iigand-carrying bodies for small 
animal use may not dlnectiy translate into effeetive amounts for lai^er mammals ( l.e. greater 
than 5 Kg) on a mr^teht ratio basis. 

The present invention Is Indicated for use In prophylaxis and/or treatment of a wide 
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variety of mammalian disorders where T-cell funcdon, inflammatfon, endodieiial dysfunction 
and inappropriate qrtoldne e^res^on are Involved. A patient flawing or suspected of iiaving 
sudi a disorder may be selected for treatmoit. "Treatment" refers to administration to a 
padent for puiposes of achieving a reduaion of symptoms, such as, inic not limited to, a 
decrease In the sevierity or number of symptoms of die pardcuiar <fisease or tp limit ftinher 
pr(^l«ssion of symptt>ms. 

With respea to T-cell ftmcdbn (T-cell mediated) disorders, these may be autoimmune 
disorders including, but not limited to diabetes, sclerodenna, {isoiiasls and rheumatoid 
arthritis. 

The invendpn is indicated forise with uiflammatoiy allergic reactions, oi^n and ceil 
transplantadOT reaction disorden^ and microbial faifoctions giving rbe to inflammatory 
reactions. It Is also indicated fbr use bi prophylaxis agaii^ oxidative stress and/or ischemia 
reperftision infuiy, higestion of poisons, exposure to toxic chemicals, radiation damage, and 
exposure to airborne and water-borne britant substances, etc., which cause damaging 
inflammation. It Is also indfcated for Inflammatoiy, allelic and T-cell-mecflated disorden of 
internal organs sudi as Iddney, Over, hearty etc. 

Wldi respect to disorders Invohdng Inappropriate cytokine expression for which the 
pr^eitt Invention is indicated, these Inchide neurodegenerative diseases. Neurod^eneratlve 
diseases, faichiding Down's syndrome, Alzheimer's disease and Paridnson's disease, are 
associatedwitiilncreasedlevelsofcertalncytoklrtes,lncludlnglnterleukin-1 (IL-1 ) (see Griffin 
WST et al. ( 1 989); MogiM.etal.( 1996)). It has also been shown tiiat II- 1 Inhibits long- 
term potentiation in die hippocampus (Murray, C A. et al. (1998)). Long-term 
potentiation In tiie hippocampus Is a form of synaptic plasticity and is generally considered 
to be an appropriate model for.mfmoiy and learning (Bliss, T.V.P. et al. (1993)). Thus, 
inappropriate cytokbie expression in tiie brain Is currendy beOeved to be Invoh/ed in the 
development ahd.prc«ressi(»i of noirodeg^erative dise^. 
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Thus, the inyendon Is indicated for die treatment and prophylaxis of a wide vaile^ of 
mammaHan neurodegenerative and other neurok^cal disorders, including Downs syndrome, 
Alzheimer's dbecise, Paiidnson's disease, senile dementia, depression, Huntingdon's disease, 
peripheral neuropathies, Guillain Barr syndrome, spinal cord diseases, neuropathic Joint 
diseases, chronic inflammatory demyeilnatlng disease, neuropathies including 
mononeurcqoathy, po^europathy, symmetrical distal sensory neuropathy, neuromuscular 
junction disorders, myasthenias and amyotrophic lateral sclerosis <ALS). Treaunent and 
prophylaxis of these neurodegenerative diseases represents a particuiariy preferred 
embodiment of die invention, witii treatment of Alzhelmers and Paridnson's disease 
particuiariy preierredl 

Regarding disorders involving endothelial dysfunction, the present invention Is 
indicated for die treatment and prophylaxis of a viride variety of such mammalian disorden 
including tnit not limited to, cardiovascular diseases, such as atiierosderosls, peripheral 
arterial or arterial occiush/e disease, congestive heart i^ilure, cerebrovascular disease (strolce), 
myocardial infiuction^ angina, hypertension, etc., vasospastic disorders such as Raynaud's 
disease, cardiac syndrome X, migraine etc., and tite damage resuidi^ from Ischemia (Ischemic 
injury or Ischemla-reperfiision Injury). In summary, it can be substantially any disorder die 
pathology of vvhich involves an inappropriately functioning endothelium. 
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WHAT IS CLAIMED iSt 

1 . A composition of matter capable of producing an anti-inflammatory response fn viVO 
in a mammal, sdd composidon comprising ixxiles iiavtng a tlireedimensional core 
smicture of conformadmi and idze corr^ponding to mamnialian apoptotic ceils and/or 
i>odIes and lexpr^ng or e}q>ressibie on the surfiKie thereof a pluraiityr of the same or 
different ligands which will react, optional in the presence of adapter molecules, with 
at least one spedflc receptor wherein the binding of said ligand(s) with said recepton 
produces an anti-4nfbmniatory response In vivo in said mammal, with the proviso that 
when said iigands are ail of the same type, said Hgands are not PS. 

2. A composition of matter according to claim 1 wherein said bodies are capable of 
being phagocytosed fn ViVO by mammalian antigen presenting ceils, resulting in an 
alteiadon of the cyioldne proiile of ceib of die mammalian Immune system. 
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Coroposftibn of matter according to cfafm 1 compifsing a three-dimensional body 
pordons Selected from'ilposomes, solid beads, hollow beads and filled beads. 

Composition of matter according to claim 1 comprising natural vesicles. 

GomposTdon of matter according to claim 4 wherein the natural vesicles are selected 
from cell gfiosts, exosomes, prostasomes, procoagulant bound to plasma membrane 
vesicles, hislde out red blood cell ghosts, sickle ceH red blood cells eiythrocytes with 
tost phosphoHpId asymmetiy, activated platelets, platelets widi pro-coagulant activity, 
. and platelet derh^ed micropardcles. 



Composition of matter according to claim 3 comprising a diree-dimensional body of 
a liposome, and at least mie surface l^nd seieaed fiom: 
a peptide contafaiing the Int^jti recognition motif RGDS, 
thrombospondin, 

ace^ted low density lipoprotein (LpS), 

polyguanyRc acid, 

oiddized low density lipids (LDL) 

coHagens 

long chain fatty adds (LCFAs) 

iCAM-X 

2-GPl, ' i 

protefDiCiuai, 
protein DCXX 180, 
protdn Rac-i 
protein ELMQ^l, 
protein ELm6-2, 
prot^ G3b!; ^ — f 
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Gas-6. 

7. A process of aflevlatlng or bifiibrdng the symptoms of fnflammation in a mammaOan 
patient, wMch comprises administering to tiie patient an effective amount of a 
compo^n of matter compri^g bodies fiavii^ a ttiiee-dimensional oore structure of 
conibnnadon and size correspomflng to mammalian apoptotic bodies and escpressing 
or expressible on tfie surfince dwreof a piuraUty of tiie same or difiierent Ogands wliicii 
wfll react, optfonai in die presence of adapter molecuies, with at ieast one spedifc 
receptor wherein die binding of said iigand(s) widi said receptors produces an anti- 
Inflammatory le^nse In vivo in said mamma^ vrith the proviso that when said 
ligands are the same, said I^ands are not PS. 

8. The process of ciaHn 7 wherein the patient's symptoms of inflammation are 
diaracteristic df a neurodegenerative dis»se. 

9. The process of daim 8 wherein the disease is Paridnson's disease. 

1 0. The process of daim 8 wherein the disease i^ Alzheimer 's disease. 

n. The process of daim 7 wherein the padent's symptoms of inflammation are 
characteristic of a cardiovascular tfisease. 

^ „ . 

1 2. The process of daikn 1 1 wherein the disease is atherosderosis. 
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